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NPS Theses by Pakistan Officer-Students 
Prepared for Admiral Muhammad Asif Sandila, Pakistan Chief of Naval Staff 
U.S. security cooperation with India and Pakistan: a 
comparative study 




This thesis examines whether the growing U.S.-Indian defense cooperation will serve 
regional peace and security or U.S. interests, particularly if more India means less 
Pakistan in the U.S. defense-cooperation calculus. It also assesses the viability of 
decoupling U.S. security cooperation with India from that with Pakistan. As regards the 
immediate U.S. agenda in the region a reduced U.S. military footprint and an increased 
Indian military footprint in Afghanistan the prospects do not appear to be very bright. This 
thesis adopts the comparative approach, commencing with the exploration of primary 
sources. Built on scholarship from all sides of the South Asian question, it elucidates the 
strategic concerns that have shaped U.S. security cooperation in the region to date and 
the ramifications in the near and medium term of the likeliest strategic and political 
decisions to emerge, particularly as the United States shifts gears in Afghanistan and other 
contender powers, including India, orient themselves for the next challenges. 
Using photovoltaic (PV) cells on enduring DoD 
installations in the Middle East: a feasibility study 




The focus of this research is to ascertain the feasibility of the use of solar energy on 
enduring Department of Defense (DoD) installations located throughout the Middle East. 
DoD installations are currently using electricity generated either from the local grids at 
commercial rates, or contractor-provided diesel generators. Growing commercial use of 
solar energy demands proper analysis for its viability on use at DoD facilities. This paper 
will analyze available solar technology, its cost effectiveness in the military environment, 
power requirements of DoD installations, and economies of scale based on power 
consumption. We will provide a brief summary of the latest research in the field of solar 
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energy, including current status, future prospects and issues related with the use of solar 
energy, and ways to resolve these issues especially with regard to availability, cost, and 
sustainability. A look at future plans for the use of renewable alternate energy sources 
within the DoD shall give us some guidelines with respect to their effect on power 
requirements vis--vis future cost structure. Based on the results of the research some 
statistical analysis may be carried out. The outcome of our analysis shall be translated into 
recommendations for DoD leadership for future planning and acquisition activities. 
An analysis of the efficiency of sourcing knowledge-based 
services in the United States Air Force 




The purpose of this study is to explore whether and how the United States Air Force 
(USAF) can improve efficiency in sourcing knowledge-based services by instituting for-
profit sector best practices in strategic sourcing. Knowledge-based services are a major 
part of the total services acquired by the Department of Defense (DoD); however, the 
DoD is currently unable to determine how much savings can be attained in this area. 
Despite evolving DoD policies, there is currently no cost-saving/avoidance framework or 
set of best practices for knowledge-based service contracts. In this study, we interviewed 
procurement professionals from the for-profit and not-for-profit sectors, analyzed USAF 
knowledge-based service contracts, and conducted a spend analysis on the USAF FY2010 
spend data to identify for-profit best practices to aid the USAF in realizing cost savings 
when purchasing knowledge-based services. The findings of this research suggest that the 
USAF is currently not utilizing the for-profit best practices to their fullest potential. This 
study provides recommendations for the USAF and DoD to realize additional cost savings 
in the purchasing of knowledge-based services. Additionally, the research serves as a 
pilot for future study on identifying for-profit sector best practices in the sourcing of 
knowledge-based services. 
Analysis of EA-18G Growler engine maintenance at Naval 
Air Station Whidbey Island, WA 
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Abstract: 
The purpose of this research is to conduct a cost-benefit analysis of the repair of EA-18G 
aircraft engines at Naval Air Station (NAS) Whidbey Island, WA. Currently, Fleet 
Readiness Center West (FRCW) at NAS Lemoore, CA, provides engine repair to all 
squadrons flying F/A-18E/F Super Hornet and EA-18G Growler aircraft. The F/A-18E/F 
Super Hornets use the F414-GE-400 engine; the same engine/propulsion system/module 
used in the EA-18G Growler. The introduction of EA-18G Growlers to the Navy and 
replacement of aging F/A-18C aircraft with Super Hornets has increased the demand of 
repair at FRCW. Over 1,000 miles separates the Growlers at Whidbey Island and the 
repair facility at NAS Lemoore, which affects readiness levels. This research builds on the 
findings and recommendations of a previous thesis project at the Naval Postgraduate 
School, Forecasting the Demand of the F414- GE-400 Engine at NAS Lemoore, which 
concluded that FRCW is working at 100% utilization. The present project focuses on the 
practices both NAS Whidbey Island and NAS Lemoore use and creates a scenario that 
duplicates the test cell for the Growler engine and relevant equipment at NAS Whidbey 
Island. The goal of this project is to identify if the Growlers readiness would be increased 
by adding the capability to test the F414-GE-400 engine at NAS Whidbey Island as well 
as any additional benefits that might be gained. 
Cutting the link between drugs and terrorists: countering 
major terrorist-financing means 




This thesis focuses on the Taliban and the PKKs involvement in the opium trade. This thesis 
fills a gap by illustrating the extent to which terrorist organizations use drugs to raise 
funds in five stages of the heroin trade, including cultivation, manufacturing, shipment, 
sale, and consumption. These two terrorist organizations have particular strengths and 
weaknesses that are identified in this thesis. This thesis proposes the counter 
narcoterrorism solution model, which displays both the convergent and divergent stages 
of the opium trade. The manufacturing stage is the only stage where the products 
converge into countable and targetable laboratories. This model suggests that targeting 
the opium manufacturing process is not only cost effective, but can also reduce the 
Taliban’s as well as the PKK’s illegal funds. 
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Biofuel: a comparative case study 




This project analyzes the government’s role in the commercialization of biofuel by 
comparing biofuel commercialization efforts to those of nuclear power and 
nanotechnology commercialization. The PESTEL framework is applied to nuclear power 
and nanotechnology to identify key factors relevant to successful commercialization. These 
success factors are compared to current government biofuel policies to infer the likelihood 
of successful biofuel commercialization. In closing we recommend changes to government 
policy to improve the prospect of biofuel commercialization. 
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Maritime issues between Pakistan and India: seeking 





Since independence, relations between Pakistan and India have been fraught with 
contentious issues. Most of these conflicts were related to the demarcation of borders and 
the non-resolution of the Kashmir dispute. The primary focus of efforts and ideas to resolve 
these conflicts has been land-based for example, the future of Kashmir, the delimitation of 
the Line of Control (LOC), and the Siachen Glacier issue. Less focus has been given to the 
maritime issues between both countries, including Sir Creek and its effect on the 
delimitation of the interstate maritime boundary; the arrest and repatriation of fishermen 
by both sides; and non-cooperation between maritime forces at sea. The resolution of 
maritime issues between Pakistan and India is essential because it is a potential area of 
significant cooperation between the two rivals. As this thesis demonstrates through its 
analysis of these issues and comparable international disputes, small, preliminary steps by 
both sides toward the resolution of these maritime issues will build and strengthen the 
cooperation, which could pave the way for the resolution of more complex and 
substantive disputes in the future. In other words, peace in Kashmir may be wrought at 
sea. 
Characterization of the vertical structure of tidal currents 





In the Golden Gate (San Francisco) inlet, tidal currents are dominant and have complex 
spatial and temporal variations owing to the large size of estuary connected through a 
narrow channel and the shallow ebb shoal (bar) at the mouth. To capture such variations, 
shipboard ADCP profiling is a technically viable approach that can yield unique insight 
into the vertical structure of currents. Shipboard ADCP data from four cruises conducted 
by the R/V Point Sur in the San Francisco Bight are used in the study. Transects along the 
channel axis were automatically extracted from the irregularly sampled underway data 
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using changes in speed and heading in combination with geographic criteria. Processed 
data contains transects traversed in various tidal conditions. Flood currents are bottom 
intensified with more strength in the relatively deeper area of the channel. In low tidal 
range conditions, the directions and speed of surface currents are nearly uniform along 
the entire channel. Ebb currents are surface intensified, decreasing from the Golden Gate 
to the bar. In low tidal range, near-surface and bottom currents flow in opposite 
directions. The tidal currents exhibit cross channel variations in strength. Ebb results in 
surface outflow mainly along the northern part of entrance, whereas the flood flow is 
strongest along the southern part. 
The emergence of transnational terrorist safe havens: a 
comparative analysis of the federally administered tribal 
areas in Pakistan and Kabylia in Algeria 




This thesis analyzes the similarities and unique conditions that have made the FATA and 
Kabylia safe havens for transnational terrorist groups. The thesis uses five variables to 
compare the cases geography, governance, society, security, and outside influences on 
both areas. The thesis finds that geography has a strong influence on the creation of safe 
havens, particularly terrain that is difficult to access, as does weak federal governance 
and strong tribal societies. Furthermore, both Kabylia and the FATA have suffered chronic 
instability, which has provided opportunities for terrorists to establish safe havens. 
External influences have also played an important role in both areas by creating 
competing loyalties that have weakened the legitimacy of the federal government in the 
area, thus helping to create favorable conditions for terrorist safe havens. Socioeconomic 
conditions were not a consistent cause of safe havens in this study, nor was the presence 
of international borders. These findings suggest that improving communications 
infrastructure in places like the FATA and Kabylia is an important first step in making these 
areas less hospitable to terrorist organizations, as is improved infrastructure, especially 
roads, that grant access to security forces in these areas. 
Information Operations and FATA Integration into the 
National Mainstream 
Malik, Mohsin Abbas 
 





This paper analyzes the multifaceted problem of the Federally Administered Tribal Areas 
(FATA) with a view to suggesting viable options to integrate tribal areas of Pakistan into 
the national mainstream and a role that can be played by information operations (IO) in 
achieving this integration. The paper discusses historical background and provides an 
overview of administrative, judicial, political, and socioeconomic aspects of issues and 
addresses impact of military operations within the area. The launching of military 
operations in the FATA after 9/11 became a necessity; their impact is discussed at length 
to determine remedies and applications of strategies and tools to achieve the smooth 
integration of the FATA into the national mainstream. In assessing underlying causes, this 
study suggests that a significant change to the status quo is essential and effective 
measures must be taken to initiate tribal area integration to safeguard wider national and 
international interests. The role of IO, i.e., non-kinetic, non-lethal options, to include 
application of tools and capabilities is analysed with respect to achieving FATA 
integration into the national mainstream. This research is focused on a more cohesive 
strategy of integration and future vision of integrating the FATA into the national 
mainstream by applying modern IO tools. 
Pakistan's First Military Coup: Why Did the First Pakistani 





The first military coup of Pakistan in 1958 set up a pattern that continues to show itself 
four decades later and dominate the government either directly or indirectly. The first 
military coup of Pakistan also created an institutional path for the subsequent three 
military coups. The first military coup was due to various factors, not just one that civil 
military theorists neglect to explain. The British recruitment policy during the pre-partition 
period had as large a role in creating the setting for the coup as did unequal distribution 
of resources and geographical location. Pakistani military at the time of partition was 
professional while the other institutions were weak, which challenges the notion that 
professional military do not cause coups. The Pakistani military also gained prominence 
because of the all-around external and internal threats. The powerful military and 
bureaucratic alliance further delayed the enactment of a constitution and changed seven 
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prime ministers within first eleven years of independence by further discrediting the 
politicians before the people. All these events provided occasion, opportunity and 
disposition to the Pakistan army to affect the first coup by General Ayub Khan in 1958. 
The thesis also evaluates the effects of the first military coup on the present civil-military 
relations in Pakistan. 
The PAK-U.S. alliance in the fight against terrorism: a cost-
benefit analysis 
Minhas, Raja Shahzad Akram; Khan, Fazal ur Rehman; Reyes Irizarry, Jose R.; Al-




The cost-benefit equation of the Pak-U.S. alliance, in the fight against terrorism, reflects a 
direct correlation between the fluctuating patterns of U.S. assistance and their direct and 
indirect implications for Pakistan. While the U.S. strives to achieve a better return on its 
investment through military-oriented support, Pakistan seeks to adopt an approach that 
suits both the U.S. and its own domestic and regional interests. This research traces the 
trend of Pak-U.S. relations, highlights the impact of the fluctuating U.S. aid in shaping 
perceptions, and provides a game theoretical analysis on the issue. Besides highlighting 
measures to achieve cost effectiveness through micro alliances, decentralization, 
accountability, and transparency in fund management, the study supports development of 
entrepreneurial culture and micro-alliances in Pakistan. More importantly, it provides an 
in-depth analysis of the military and population-centric approaches and their associated 
costs and benefits for the two countries. The research concludes by suggesting a more 
population-centric U.S. approach towards Pakistan to achieve a better return on 
investment besides laying foundation for a long-term strategic alliance. It suggests future 
research on the prospects and methodology of achieving a long-term partnership between 
the two nations. 
Improving counterterrorism efforts by removing 
misconceptions about Islam in the Western world 
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Abstract: 
The defining events of September 11, 2001, began a global political era in which 
Western culture is increasingly pitted against Muslim society, as if there were a 
fundamental struggle between the two. In fact, Samuel Huntington's Clash of Civilizations 
hypothesis has morphed into a self-fulfilling prophecy as the international media has 
capitalized on its divisive rhetoric for profit, and extremist groups have operationalized its 
message. By highlighting historical and political grievances, fringe groups such as al-
Qaeda (whose tactics are expressly forbidden by Islamic faith) are able to boil all aspects 
of an aggrieved individual’s identity down to salient religious aspects, and then redefine 
historical terms like "jihad" and reinterpret religious themes to compel actors. From a 
Western perspective, extremist actions combine with media coverage to promote a 
cognitive bias, cementing a conceptual link between Islam and terrorism. This thesis 
advances the claim that counterterrorism is an issue of grievance and extremism, and that 
religion has little to do with the issue. By examining relevant teachings from Islam and 
other faiths, this paper will aim to dispel common divisive myths and misperceptions 
surrounding Islam. Ultimately, counterterrorism efforts cannot succeed unless campaigns 
are undertaken to correct misinformation and widespread biases. 
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The nature of insurgency in Afghanistan and the regional 
power politics 




This study explores the Afghan imbroglio from two angles: understanding the peculiar 
nature of insurgency being faced by the U.S. and NATO, and the ongoing power politics 
and conflicting interests of Afghanistan's neighbors and other important actors in the 
conflict. After nine years of a bloody Afghan conflict, which has engulfed the neighboring 
nuclear armed Pakistan as well, the U.S. is far from achieving its desired objectives in 
Afghanistan and the region. The U.S. strategy employed, so far, reflects serious 
deficiencies that encourage the insurgents to regroup for an organized resistance against 
the world's mightiest military coalition. Two important factors generally ignored by many 
analysts are: the impact of outstanding regional disputes and politics on the war, and the 
willingness of important actors in the conflict to help achieve its resolution. Due to the 
region's geo-strategic significance, major powers have conflicting economic and political 
interests beyond just fighting al-Qaeda and the Taliban in Afghanistan. By developing a 
better understanding of the nature of insurgency in Afghanistan and of the broader 
regional politics, the international community may yet find a respectable  
Role of airpower for counterinsurgency in Afghanistan and 





This thesis examines the role of airpower in Counterinsurgency (COIN) in Afghanistan 
and Pakistan. The direct use of airpower is kinetic application to physically destroy the 
insurgents; indirect use involves support roles such as transportation, logistics, surveillance 
and reconnaissance. The former requires near-perfect intelligence and precision strikes to 
minimize unintended damage; the latter complements information warfare and supports 
ground mobility. This thesis focuses on how the direct application of airpower affects 
COIN in Afghanistan and Pakistan's Federally Administered Tribal Areas (FATA). 
Excessive use of sophisticated U.S. airpower and predator strikes has produced 
undesirable collateral damage, forcing exodus into FATA and complicating the regional 
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situation. The Pakistan Air Force (PAF) operates under operational, technological and 
cultural constraints. The use of drones in FATA by U.S. drones, conducted without 
adequate coordination, planning and political sensitivity, added to the trust deficit 
between crucial allies, making the use of airpower controversial and counterproductive. 
This thesis concludes that air power produced tactical gains but was strategically costly; it 
destroyed enemies, but also lost friends in the process. 





This study examines why and how Islamists' message of radicalization spread like a social 
contagion among UK Muslim communities during the 1990s. The thesis hypothesizes that 
a small number of Islamists, with smartly contextualized ideas, given a receptive 
environment, can spread their influence rapidly. Borrowing from Social Movement Theory 
and other works, this thesis elaborates how, through word-of-mouth and interpersonal 
communications, a relatively small number of people can successfully initiate a social 
epidemic of religious extremism. By following simple rules of marketing, Islamists made 
their message stickier. To counter radicalization, the study suggests a paradigm shift: 
instead of countering the Islamists on theological grounds, reinvigoration of "family" is 
proposed as an all-in-one counter-radicalization tool that would remove social strains, 
hamper Islamists' mobilization mechanisms, and trump their teaching of propagating 
message based on cultivated familiarity. 
In the shadow of the Durand Line security, stability, and 
the future of Pakistan and Afghanistan 




The Durand Line (Pak-Afghan border) gained international attention during the Soviet 
invasion of Afghanistan. The government of Afghanistan's refusal to acknowledge the 
Durand Line as the official border with Pakistan has serious implications in relation to 
Global War on Terror (GWOT), especially in Pakistan's Federally Administered Tribal 
Areas (FATA). The atmosphere of misunderstanding and mistrust in relation to the border 
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between the two neighbors for the last six decades casts a shadow over any effort to 
achieve security and stability in the region. Pakistan's weak hold over FATA and 
Baluchistan has provided space in which extremist groups, such as Al-Qaeda and the 
Taliban, have been able to establish bases, training camps, seek refuge and currently 
conduct cross-border attacks into Afghanistan. This thesis looks at the history and 
contemporary significance of the Durand Line in detail. It argues that a key imperative of 
future operations in region is the need for the governments of Afghanistan and Pakistan to 
come to an agreement that delineates the official border (currently the Durand Line) 
between the two nation-states. Until there is a border that is recognized by all concerned, 
their ability to cooperate with each other and their allies deal with Al-Qaeda and the 
Taliban and a range of other issues remains profoundly constrained. The future of 
Afghanistan and Pakistan is dependent on a range of levels with dealing with the 
unresolved border issue that has hung over both countries since Pakistan was carved out 
of British India in 1947. 
Pakistan's law enforcement agencies harnessing their 





In the aftermath of 9/11, the United States of America embarked upon a massive global 
hunt for terrorists and launched "Operation Enduring Freedom" in Afghanistan. Owing to 
its geographical proximity to Afghanistan, Pakistan emerged as an ally of the U.S. in its 
war against terrorism. Terrorists, having been evicted from Kabul, found the border areas 
of Pakistan and Afghanistan an idyllic sanctuary to promote future terrorism. During this 
period, terrorists extended their activities to other parts of Pakistan. At various stages, 
Pakistan's Law Enforcement Agencies (LEAs), Federal and Provincial police, Frontier 
Constabulary, Levies, Frontier Corps and Rangers, were dovetailed into Pakistani Army 
operations against terrorists, but their ability to maintain security in their respective areas 
of responsibility has been questionable. They had neither conducted such operations 
anywhere in the past, nor were they sufficiently trained and equipped to produce a 
matching response to the terrorists' inventive and innovative techniques. Notwithstanding 
the sacrifices of troops employed against terrorists in Pakistan, it is extremely important to 
objectively review the LEAs' demonstrated training skills and combat worthiness in the 
country's ongoing counter terrorism campaign. This research focuses on appraising the 
existing infrastructure of Pakistan's LEAs and their potential to combat the menace of 
terrorism. Since Pakistan is currently fighting terrorism with the Army in a lead role, this 
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thesis will emphasize the importance of enhancing the capabilities of LEAs other than the 
military to forestall, prevent, and effectively counter terrorists. The thesis emphasizes that 
the LEAs of Pakistan are a linchpin in the maintenance of law and order in the country, 
and their restructuring, training and funding ought to be a priority for the Pakistani 
government. It also lays down a comprehensive set of requisite and pragmatic 
recommendations for the up gradation of LEAs, which can transform these law enforcing 
bodies into an invincible security mechanism against the looming threat of multifaceted 
terrorism in Pakistan. 
  
 
14 | P a g e  
 
Indian Ocean surface circulations and their connection to 
Indian Ocean dipole, identified from Ocean Surface 
Currents Analysis Real Time (OSCAR) data 




Ocean surface circulation is an essential component of the world climate system. In this 
study, the Ocean Surface Currents Analysis - Real Time (OSCAR) data, derived from 
satellite altimeter and scatterometer, is used to investigate the connection between the 
Indian Ocean Dipole and eastward equatorial jet. The raw OSCAR data set was refined 
using the Optimal Spectral Decomposition method (OSD). Data was analyzed to show the 
seasonal variability of the surface currents in the Indian Ocean with emphasis on the 
Somali current, North Arabian Sea, and Bay of Bengal. To investigate the link between 
the Eastward Equatorial jets (Wyrtki jets) and the Indian Ocean Dipole (IOD) Mode 
events, complex EOF analysis was applied to the currents in the Equatorial region. This 
analysis revealed that the spatial anomaly of the currents along the equator can directly 
relate to the occurrence of a Dipole Mode event. Further zonal currents anomalies and 
vector plots, for the years with Dipole Mode events, also depicted the anomalous 
behavior of the equatorial jets during a Dipole Mode event. This study demonstrates that 
satellite 





This thesis postulates that in today's media environment and, with adversaries skillfully 
using propaganda to skirt nation's resolve, Perception Management is key to military 
success and should, therefore, be an Information Operations (IO) Core Capability vis-a -
vis its current consideration in the U.S. doctrine as related IO capability. The Kargil 
episode of 1999 was a political victory for India, while, from the Pakistani perspective, it 
was a successful tactical operation - albeit one which was not accompanied by a 
coordinated politico-diplomatic plan - turned into a politico-diplomatic setback. Pakistan's 
tactical successes in Kargil were not translated into strategic gains due to the lack of 
clarity over policy and, hence, no real Perception Management offensive mounted. On 
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the contrary, India hyped the situation with the West using its media as a key element of 
Perception Management to win substantial political support. Eventually, Pakistani forces 
had to withdraw in the face of immense international pressures. As only the Indian 
disinformation of Kargil was publicized and myths were promoted, the real history of 
Kargil became obscured. It is a central aim of this thesis to present the Pakistani case, to 
set the record, if not exactly straight, then to provide a balancing viewpoint through 
Pakistani eyes. 
The volatile situation of Balochistan - options to bring it 
into streamline 




While most of the world's media remains focused on insurgent attacks on coalition forces, 
oil facilities and Shia and Sunni sectarian attacks in Iraq, Pakistan is experiencing a rising 
tide of violence in the country's volatile Balochistan province, where the majority of the 
energy-starved country's natural gas facilities are located. Pakistan, currently engaged in 
a drawn-out conflict against al-Qaeda and Taliban remnants in its North-West Frontier 
Province (NWFP), is slowly descending into conflict with anti-government forces in 
Balochistan province, raising the unsettling prospect of a rising second internal front 
against militants. A second internal front would drain resources from Pakistan's ability to 
maintain effective, smooth and stable control over the law and order situation in the 
country and its campaign against al-Qaeda and Taliban remnants in the NWFP and the 
Federally Administrated Tribal Areas (FATA). Under the prevailing situation conventional 
means to bring about peace and encouraging environments for political and economic 
stability seem to be elusive. In this thesis an effort will be made to uncover the root causes, 
historical perspective and genesis of socio cultural setup in Balochistan, so that the 
modern techniques and tools  
Plane wave scattering from circular and hollow circular slit 
cylinders using the On Surface Radiation Condition 
(OSRC) approach 
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Abstract: 
A new formulation of electromagnetic wave scattering by convex, two dimensional 
conducting bodies was introduced. This formulation, called the On Surface Radiation 
Condition (OSRC) approach is based upon an expansion of the radiation condition 
applied directly on the surface of the scatterer. Past approaches involved applying a 
radiation condition at some distance from the scatterer in order to achieve a nearly 
reflection free truncation of a finite difference time domain lattice. Application of a 
suitable radiation condition directly on the surface of the convex conducting scatterer can 
lead to substantial simplification of the frequency domain integral equation for the 
scattered field, which is reduced to just a line integral. In this thesis, the application of the 
second order radiation boundary condition to concave and re- entrant two dimensional 
bodies is considered. The specific shapes considered are slit circular cylinders and thick 
semi-circular cylinders. The formulation is done for the more challenging case of 
Transverse Electric (TE) polarization. The bodies considered here are two dimensional in 
nature and are perfectly conducting. Results are presented for the surface current 
distribution and scattering width of these cylinders and comparison is made with known 
results. It was found that the OSRC approach may not be applicable to concave structures 
and also for higher values of kb for convex bodies. 
Diurnal temperature wave. 




The partial differential equation for heat diffusion is numerically integrated by the Runga-
Kutta method. Solutions are obtained for the diurnal temperature variation with a 
bounded coefficient of eddy diffusivity which varies with the lapse rate and with height. 
The surface wave is represented by the sum of a diurnal and a semidiurnal harmonic 
wave. The 
results may be interpreted to apply over a fairly broad range of diffusivity with height. 
With appropriate choices of the various parameters, reasonably good agreement is 
obtained  
between theoretical and observational values of amplitude and phase lag as functions of 
height and time. 
